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ABSTRACT 

New high-resolution, wide-field 90 cm VLA"'^ observations of the Galactic Center region by Nord 
et al. have revealed twenty nonthermal filament (NTF) candidates. We report 6 cm polarization 
observations of six of these. All of the candidates have the expected NTF morphology, and two show 
extended polarization confirming their identification as NTFs. One of the new NTFs appears to be 
part of a system of NTFs located in the Sgr B region, 64 pc in projection north of Sgr A. These 
filaments cross the Galactic plane with an orientation similar to the filaments in the Galactic Center 
Radio Arc. They extend the scale over which the NTF phenomena is known to occur to almost 300 pc 
along the Galactic plane. Another NTF was found in the Galactic plane south of the Sgr C filament 
but with an orientation of 45° to the Galactic plane. This is only the second of 12 confirmed NTFs 
that is not oriented perpendicular to the Galactic plane. An additional candidate in the Sgr C region 
was resolved into multiple filamentary structures. Polarization was detected only at the brightness 
peak of one of the filaments. Several of these filaments run parallel to the Galactic plane and can be 
considered additional evidence for non-poloidal magnetic fields at the GC. Together the 90 and 6 cm 
observations indicate that the Galactic center magnetic field may be more complex than a simple 
globally ordered dipole field. 

Subject headings: ISM:Galactic Center — radio continuum 



1. INTRODUCTION 

Understanding the origin, evolution, topology and 
strength of the Galactic center (GC) magnetic field(s) 
is a necessary prerequisite for constructing a coherent 
picture of activity at the GC. The discovery of the 
Galactic Center Radio Arc (GCRA) ( Yuscf-Zadc h et al.l 
Il984^ demonstrated that magnetic structures with or- 
dering on the scale of ~ 40 pc exists in the GC. 
The GCRA may also be part of an ev en a larger 
scale structure known as the Omega lobe ijSofuel IT98!Tt 
ISofue fc Handa 1984), which is a loop-like structure ex- 
tending several hundred parsecs from the GCRA and 
may connect with the Sgr C filament at its other 
footpoint. Ejection or expansion of magnetic fields 
from an accretion disk fHe vvaerts. Norman, fc Pudritd 
[1998; Uchi da et al. 1985) or a shocked Galactic wind 
iBland-Ha wthorn fc Coheni 120031: IChevalieil 11992(1 are 
possibilities for the origin of these structures. In 
addition, the discovery of isolated nonthermal fila- 
ments throughout the inner few hundred parsecs (e.g.. 
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'1989*) with orientations largely perpendicular to the 
Galactic plane have been interpreted as evidence for 
a space-filling poloidal field in the ionized medium 
\Unrr\A FmM IMorris fc Serahvnl ri99fih. A pervasive 
poloidal field could result from the inflow of a primor- 
dial halo field toward the high concentration of mass in 
the GC (Chandran 2001; Chandran, Cowley, fc MorrJi 
IIqOO; Sofuc fc Fuiimoto 19821) or from a nuclear star 
burst as stellar winds and super novae inject ste llar fields 
into the surrounding medium l)Widrowl I2002D . Black 
hole accretion disks can also generate magnetic fields 
(e.g., iiCha krabarti et al. 1 99J) that subsequently spread 
throughout the ga laxy ijDalv fc Loebl 119901 lKronber3 
l2002t rWidrowll2f)02l and references therein). Thus, both 
ejection of dynamo generated fields and inflow and con- 
centration of primordial flelds could be acting indepen- 
dently to create the observed structures. Although these 
theoretical ideas are viable and reasonable they have not 
been developed with sufficient rigor and detail to es- 
tablish any definitive conclusions on the nature of mag- 
netism at the GC. 

Observationally the nonthermal filaments (NTFs) are 
unique to the GC and are defined and identified by 
(1) Extreme length to width ratios (tens of parsecs long 
and only a few tenths of a parsec wide); (2) Nonther- 
mal spectral indices; and (3) High intrinsic polarization 
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(for r ecent reviews see iBicknell fc Lill2001l:lLa"Rosa et alJ 
l2r)03|l . Faraday rotation measurements indicate that 
the NTF m agnetic fields are aligned longitudinall y (e.g., 
[ Lang et al . 1999; Tsuboi et al. 1986; Yuscf-Zadc h et all 
Il997jl . Of the nine previously identified isolated NTFs — 
the m ost recent NTF discovery is described by Reich 
1)2003(1 — eight of them, along with the bundled NTFs 
in the GCRA, are within 20° to the perpendicular to 
the Galactic plane. From the distribution and lengths of 
NTFs, it has been suggested that the magnetic field in 
the ionized medium is dominated by a poloidal field that 
extends man y ten s of parsecs from t he Galactic plane 
(e.g.. lMorri!j"' 1998t iMorris & Serabvi] IT991 . [The lone 
NTF parallel to t he plane, assuming a GC distance of 
8 Kpc (:,Reid,f.993f), is located southwest about 75 pc in 
projection from the Galactic plane and the farthest from 
Sgr A, approximately 225 pc in projection. It therefore 
could be in a region where the fi eld lines are mer ging 
with the toroidal field in the disk ijLang et al.lll999f) .] 

Several estimates for the strength of NTF magnetic 
fields can be made. Estimates based on radio continuum 
measurements and assuming equipartition field strengths 
are of the order of a few tenths of a r nilliGauss for sev- 
eral filaments (the Northern Thread. [ Lang et alJ IT999t 
the Sgr C filament, 'LaRos a et aD 120001 the Snake fil- 
ament, Grav et al. 1995). The absence of any bend- 
ing or distortion of the NTFs against the strong ram 
pressure of the GC mo lecular clouds indicates a field 
str ength of about 1 mC l|Yusef-Zadeh fc Morrislll987alhl : 
see lChandraiill2001l for further discussion of this point) . 
Such a field strength is considerably stronger than the 
general interstellar magnetic field, whic h is typically n o 
more than a few tens of microGauss (e.g.. <Crutcherll99'^ . 
The implied internal magnetic pressures of the NTFs are 
so large that unless they are confined by a comparable 
pressure, their lateral dimensions would expand well be- 
yond the observed few tenths of a parsec on timescales 
short compared to their synchrotron lifetime. Confine- 
ment is not an issue if there is a ^ f mG field filling the 
entire region. In that case the NTFs are those flux tubes 
that happen to be illuminated with high energy electrons 
that are energized by some local interaction. The energy 
density of such a space-filling field is quite high, of the 
order of 4 x I0~® ergs cm~'^ and the total magnetic en- 
ergy is ~ 6 X I0^'^(i?/75)2(L/300) ergs, where R and L 
are the radius and length (in pc) of the cylindrical region 
over which the NTF phenomenon is found. 

However, alternatives to the pervasive field inter- 
pretation are a l so via ble (e.g., Yusef— Zadeh 2003; 
[Shore fc LaRosa' ('1999')). In the cometary model of 
IShore fc LaRosa (1999), the NTFs are magnetized wakes 
generated by the interaction of molecular clouds with 
a GC wind. Considerable evidence for a Galactic 
wind is deri ved from X-ray obse rvations of hot ex- 
panding gas l)Kovama et alJ n"99fiD . The existence of 
a GC wind and related outflows is discussed in the 
co ntext of recent high reso lution infrared observations 
bv lBland-Hawt,horn fc Cohen ( 20031. In the cometary 
model the wind is assumed to advect a weak ^ 10 fiG 
magnetic field that is amplified by a factor of roughly 100 
as the field is stretched by the flow and wraps around 
the obstacle, a molecular cloud, formi ng an elongated 
magnetotail ( for simulations, see iDahlburg et alJ l2002t 
iGregori et aTll2000h ). In this scenario the total required 



magnetic energy is reduced by several orders of magni- 
tude and presumably NTFs with every orientation could 
be observed since they are viewed in projection. 

The above discussion indicates that additional obser- 
vations are required to to establish a consensus interpre- 
tation of the NTF phenomenon and it's relationship to 
galactic center magnetism. This paper reports new total 
and polarized intensity observations of a number of NTF 
candidates that challenge the interpretation of a space- 
filling globally ordered poloidal field. In ||21we describe 
the observations and analysis and in ^ we discuss the 
implications of our observations. 

2. OBSERVATIONS AND RESULTS 

Recently improved wide- field, high sensitivity, hi gh res- 
olutio n, VLA imaging of the GC at 90 cm ( Nord et alJ 
r2b03alb[ ) has revealed twenty new NTF candidates, iden- 
tified solely on the basis of their morphology. Figure ^ 
shows the inner 0.8° x 1.0° o f the full 90 cm image pro- 
duced bv iNord et al.l l)2003bD . It was constructed from 
a combination of VLA A- and B-configuration observa- 
tions, with a resulting resolution of 12" x 7". Although 
it is not sensitive to large-scale, low surface brightness 
features, this image shows all previously known NTFs 
except for NTF 359. 44-f 0.39 which was significantly re- 
solved. The NTFs appear because their angular extent 
in one dimension is comparable to or smaller than the 
beam. 

The previously known NTFs are mainly perpendicu- 
lar to the Galactic plane. However, the orientations 
of the candidate NTFs are more diverse, with several 
nearly parallel to the plane. The candidates are also 
considerably shorter, with many less than 10 pc in 
length. The surface brightnesses of the candidates (15- 
20 mJy bcam^^) are roughly a factor of 4 or so less than 
the more prominent NTFs ( Nord et al. 2003a b) . In ret- 
rospect a number of these candidates have been detected 
at higher frequencies. The candidate NTFs in the Sgr A 
re gion can be seen o n the high resolution 20 cm image 
of iLang et alJ l)1999l) . who referred to shorter filamen- 
tary structures as "streaks." In addition several candi- 
dates near Sgr C were detected bv lLiszt fc Spiked l)l995f) 
at 18 cm. 

Although the morphologies of these NTF candidates 
are suggestive, spectra could not be constructed for all 
of them nor had any polarization observations been con- 
ducted. In order to confirm their status as NTFs, we 
conducted VLA observations of six (6) of these sources 
at 6 cm in 2002 October. The observations were con- 
ducted with the VLA in the CnB configuration, pro- 
viding a resolution of 4" x 3" (significantly higher than 
at 90 cm). Full polarization information was recorded. 

The visibility data were calibrated and imaged us- 
ing standard techniques within AiPS. Both total inten- 
sity (Stokes I) and linearly polarized intensity (Stokes Q 
and U) images were formed. The Galactic nonther- 
mal background along the plane remains significant even 
at 6 cm and, despite integration times of several hours 
per source, it was not possible to achieve signal-to-noise 
ratios exceeding 5 in the total intensity images. The low 
signal-to-noise ratio also compromised our ability to de- 
tect polarization. In some cases, we were able to detect 
the total intensity emission from a source but no polar- 
ized emission. For the total linear polarized intensity 
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{L = \/Q'^ + W^), a Rice-Nakagami distribution is ob- 
tained, and the upper limits we quote are relative to the 
rms noise level in the Q and U images, <Jq,u- Nonethe- 
less, these various limitations did not preclude our iden- 
tifying a number of these candidates as NTFs. 

We concentrated on several candidates in the Sgr B 
and Sgr C regions, which we describe individually. 

NTF 359.32-0.16 Figure H shows a portion of 
the 90 cm image in the region of Sgr C. 
NTF 359.32-0.16 is located due south of the 
Sgr C H II re gion. T his source is also de- 
tected at 18 cm ^Liszt &: Sp ikcr 1993), Figure 13 
shows. The surface brightness at 18 cm is not 
uniform. The peak brightness (sa 7 mJy beam~^) 
occurs at the southern terminus where the source 
is clearly wider, and the brightness decreases uni- 
formly to 1 mJy beam""'^ at the northern end. In- 
tensity profiles perpendicular to the source's major 
axis show a clear double peak at the south end, 
suggesting there may be two filaments in this sys- 
tem. The length of this source, assuming a Galactic 
center distance of 8 Kpc is '--^ 8 pc. The 90 cm res- 
olution is a factor of 3 poorer and does not show 
any structural details. 

Figure 0] shows the 6 cm polarized image of 
NTF 359.32-0.16. Figure El shows the polarized 
intensity in grey scale overlain with contours of 
total intensity. The polarization is patchy, simi- 
lar to what is observed for other NTFs. The peak 
fractional polarization is 65% and the average frac- 
tional polarization is ~50%. This is consistent with 
the polarizations seen in other NTFs. The polar- 
ized image has a significantly better signal-to-noise 
ratio than the total intensity image, which is lim- 
ited by the strong background emission from the 
Galactic plane. The object is also 8 pc long at 6 cm 
and < 0.5 pc wide. Given the similar beam sizes 
at 6 and 18 cm, we convolved the 6 cm image 
to the resolution of the 18 cm image and formed 
a series of intensity profiles at constant declina- 
tion. These profiles were used to determine the 
peak brightness as a function of length along the 
structure and estimate the spectral index. The 
different spatial frequency {u-v) coverage in the 6 
and 18 cm observations complicate the determina- 
tion of an absolute spectral index. However, this 
analysis should reveal relative changes of spectral 
index with position. As Figure illustrates, to 
within the uncertainties, the spectral index is con- 
stant, ag/is ~ — 1 (5* oc i^"), along the length of 
the filament. This constancy with position is con- 
sistent with other well-st udied NTFs (La ng et al.l 
Il999t iLaRosa et al]l200nj) . Spectral curvature ap- 
pears to be another characteristic of the NTF phe- 
nomenon. Typical 20/90 cm and 6/20 cm spectral 
indices are between -0.4 a nd -0.6 bu t above 5 GHz 
the spectrum turns over iLang et al. l,199il) . Us- 
ing the same method as described above we esti- 
mated the 18/90 cm spectral index near the loca- 
tion of the peak fiux. We find aig/go ^ —0.1. Thus 
our 6/18 cm index is steeper than typical but our 
18/90 cm index is flatter. As we mentioned deter- 
mining an absolute spectral index is problematic 



but we can confidently conclude that this source is 
nonthermal. Based on morphology, percentage po- 
larization, and the nonthermal spectral index we 
classify this source as an NTF. 

NTF 359.43+0.13 This candidate lies northwest of the 
Sgr C filament. At 90 cm it has a distinctive X- 
shape. Figure [7| shows that at 6 cm the X is re- 
solved into a very bright, slightly elongated source; 
two, or perhaps three, longer filaments with sig- 
nificant curvature running roughly parallel to the 
Galactic plane; and another filament perpendicular 
to these. Polarization of ~ 10% was detected near 
the location of the peak brightness. The signal-to- 
noise ratio along the filamentary structures is only 
2-3. Unfortunately, at this low signal-to- noise ra- 
tio, we would not have detected polarized emission, 
even if these filaments were NTFs with high polar- 
izations. Thus we can not state categorically that 
these sources are NTFs. However given their mor- 
phology it would be difficult to build a case for an 
alternative classification. 

NTF 359.40-0.07 This source is the brightest NTF 
candidate at 90 cm and lies 5 pc south in pro- 
jection from the Sgr C filament. It was also de- 
tected at 18 cm ()Liszt fc Spiked 119951) . We de- 
tect NTF 359.40-0.07 in total intensity at 6 cm, 
but we do not detect what appears to be a 
faint extension of this source in the 90 cm im- 
age (NTF 359.40-0.03). Using the 90 cm image 
to delineate the approximate extent of the source, 
we find the total linear polarization intensity dis- 
tribution within this region to be noise-like with 
no linear polarized emission above 4.5crQ^(7, where 
fQ.c/ = 20 /^Jy beam^^. The lack of polarized 
emission (if the source is in fact polarized!) may 
be a consequence of the strong background emis- 
sion. To obtain a rough estimate of the spectral 
index we convolved the 6 cm map to 18 cm map 
and made a few cross— cuts near the location of the 
peak emission. We find that the 6/18 cm spectral 
index is ae/is ^ —0.1. Employing a similar proce- 
dure for the 18 and 90 cm maps we estimate that 
the 18/90 cm spectral index is ~ 0.1. There is con- 
siderable error in convolving the higher resolution 
maps to a larger beam in a confused region such 
as this and we hestitate to draw any firm conclu- 
sions from these results. Further observations will 
be required to classify this source. 

NTF 0.37 0.07, NTF 0.39+0.05, and NTF 0.39-0 

These three linear features are in the S gr B region- 
Figure P shows the region at 90 cm ijNord et alJ 
l2003allJK Figure |51 shows the region at 6 cm total 
intensity, and Figure 1101 shows 6 cm total and 
linear polarized intensity overlayed. Due to the 
low signal-to-noise ratio only NTF 0.39-0.12, 
was detected in polarization. The peak fractional 
polarization is 45% while the average fractional po- 
larization is --35%. It appears that NTF 0.39-0.12 
and NTF 0.39+0.05 could be part of the same 
filament. Their clear linear morphology and 
similar orientation to the filaments in the GCRA 
strongly suggests they are NTFs. 
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They are located about 64 pc in projection from 
Sgr A and are the first filaments found north of 
the GCRA. Although they are parallel to the 
GCRA filaments, they are located farther south 
of the Galactic plane. Thus, these objects extend 
the length scale (and therefore volume) over which 
the NTF phenomenon is know to occur to almost 
300 pc along the Galactic plane. If the NTFs are 
a consequence of a global magnetic field, the field 
must be organized on at least this size scale. 

3. DISCUSSION & CONCLUSIONS 

The 6 cm observations show that all the observed NTF 
candidates are filamentary in nature, with a several of 
them showing polarization. Although only 3 of the 6 
candidates exhibited the expected polarization, the low 
signal-to-noise would have precluded detecting polarized 
emission from the remainder, even if they were polarized 
at the level typical of NTFs. Generalizing these results, 
we conclude that many of the 90 cm NTF candidates 
probably are true NTFs. Gonsequently there may be a 
large population of shorter, low surface brightness NTFs. 

Are these shorter, low surface brightness NTFs the 
same class of phenomenon a s the longer , brighter NTFs 
that are already known? iNord et SI l|2003aD shows 
that the typical surface brightness of the new filaments 
is approximately 20 mJy beam~^ at 90 cm; the sur- 
face brightness of the previously known filaments is 
80 mJy beam^^. The flux density Sy as a function of 
frequency v from a synchrotron source of volume V is 
Si, oc NqV B~'^^^v'^ where Nq is a number density of 
synchrotron-emitting electrons and B is the magnetic 
field within the volume. The widths of the new filaments 
are comparable to those of the previously known, promi- 
nent NTFs, of order a few tenths of a parsec. Assuming 
that these are approximately cylindrical objects, then the 
volume element per unit length is the same for both the 
previously known and newly identified filaments. For a 
spectral index a « — I, the luminosity of a synchrotron 
source scales with magnetic field as . Therefore, in 
order to reproduce the observed range in surface bright- 
nesses requires that the product N^B'^ vary by only a fac- 
tor of 4. Either a factor of 4 variation in the synchrotron- 
emitting electron number density or a factor of 2 in the 
magnetic field strength is sufficient. Of course, if both Aq 
and B vary, even smaller variations in each are required 
in order to obtain the required variation in NqB^. We 
conclude that the same physical process could be respon- 
sible for the entire population with small local variations 
in magnetic field strength and/or energetic particle den- 
sity accounting for any differences. 

A larger number of NTFs offers additional insights 
into the structure of any large— scale magnetic field. 
NTF 359.32-0.16 is oriented at an angle of 45° to the 
Galactic plane and is only the second NTF that is not 
oriented more-or-less perpendicularly with respect to the 
Galactic plane. It is also the considerably closer to 
Sgr A (87 pc in projection) than the other parallel NTF, 
NTF 358.85-^0.47 (the Pehcan). There is considerable 
evidence that the magnetic field in the neutral medium 
along the Galactic plane in the Sgr A and Sgr B regions 
is parallel to the plane fe.g.. lNovak et alJl2003j) ^ suggest- 

^ Additional results on the GC magnetic field are derived from 



ing that there is a large-scale toroidal field in the neu- 
tral medium. Given its 45° orientation, it seems unlikely 
that this NTF is related to a toro idal field. Furthermore 
SCUBA images l|Peirce-Price et al. 2000) of the Galac- 
tic center indicate that the thermal emission from the 
Sgr C environment is much less than in the Sgr A or 
Sgr B regions. Thus, the region near Sgr G, including 
NTF 359.32—0.16 may not be dominated by the neutral 
medium. 

Figure ITTI is schematic of the GC region based on the 
wide— field image of Nord et al (2003a, b). The con- 
firmed NTFs (including those from this work) are shown 
in the heavy dark lines while the NTF candidates are 
denoted by the thin lines. Confirmation of additional 
candidates would definitively rule out a global dipole 
field model. However, the present data is already dif- 
ficult to reconcile with global ordering. Figure 10 shows 
that there are several cases where two NTFs, which are 
close together in projection, have very different orien- 
tations. In order to preserve V • i? = in a region of 
space, distinct field lines must be more or less parallel 
on scales smaller than any gradient scale. The north- 
ern end of NTF 359.32—0.16 is 15 pc in projection from 
the Sgr C filament and has an orientation ~ 45° to it. 
The Sgr C filament is about 30 pc long and, although 
it has a nonuniform brightness, it exhibits a constant 
spectral index with length, suggesting that it is tracing 
a uniform magnetic field. For a dipole magnetic field 
B/\7B = r/3, where r is the radial distance from the 
dipole. For a dipolar field centered on Sgr A at the 
location of NTF 359.32-0.16 (87 pc in projection) the 
gradient scale length is almost 30 pc, consistent with the 
Sgr C NTF. However, if NTF 359.32-0.16 is at the same 
distance with a 45° difference in orientation, it could not 
be tracing the same global, divergence-free field. An- 
other example is the northern thread NTF 0.08-1-0.15 
and the NTF candidate G359.90-H0.19. These two are 
separated by only about 5 pc in projection and both are 
about 30 pc in projection from Sgr A, yet their orienta- 
tions differ by 25°. 

These differences in orientation cannot be explained as 
due to differences in their relative distances. While little 
is known about their relative separations, as noted ear- 
lier the NTF phenomenon occurs over a linear distance of 
roughly 300 pc along the Galactic plane (-1° < ^ < 0?4). 
It is reasonable to assume that the NTFs are also dis- 
tributed over a comparable distance along the line of 
sight. If this is the case, large apparent changes in orien- 
tation could be obtained in a dipolar field by filaments 
well above the Galactic plane and located at different dis- 
tances along the line of sight (e.g., the northern thread 
NTF 0.08+0.15 and the NTF candidate G359. 90+0.19). 
Even so, if the GC magnetic field is poloidal and dom- 
inated by a dipolar component, all filaments crossing 
the Galactic plane should be nearly perpendicular to the 
Galactic plane, regardless of their distance along the line 
of sight. The different orientations of the Sgr C fila- 
ment and NTF 359.32-0.16 demonstrate that the GC 

submillimeter and far infrared observations of the neutral medium. 
The polarized infrared emission from dust grains embedded within 
the molecular clouds along the Galactic plane suggest that the 
magnetic field is parallel to Galactic plane and therefore toroidal 
povak et al. 2003) . Estimates for th e strength of this field also 
indicate a few mG iGhuss et aljl2()(13) . 
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magnetic field cannot be dominated by a largely dipolar, 
poloidal component. 

The new 90 cm survey coupled with the 6 cm obser- 
vations described here indicate that the population of 
galactic center NTFs is significantly larger than previ- 
ously thought. These new NTFs can not be interpreted 
as components of a globally ordered poloidal magnetic 
field and suggest a more complicated field structure. Fur- 
ther, high sensitivity observations, especially with new 
instrumentation such as the expanded VLA and LOFAR 
(see Kassim et al 2003; White, Kassim & Erickson 2003) 



will be required to discover and characterize the entire 
population of Galactic center NTFs. 
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in radio astronomy at the NRL is supported by the Office 
of Naval Research. 
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Fig. 1. — The inner 0.8° X 1.0° of the Galactic center region at 90 cm INord et alJI2008alb|l . The resolution is 7" X 12". This image was 
generated using a non— linear transfer function to simultaneoulsy show the detail in the Sgr A region and the fainter NTFs 
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Fig. 2. — The Sgr C region at 90 cm. Candidate NTFs are labeled with Galactic coordinates. The grey scale is linear between — 1 
and 10 mjy beam . 




Fig. 3.— The Sgr C region at 18 cm from lLiazt &: Spikeil <T995h showing G359. 32-0.16 directly south of the H II region at 
-29 36. The resolution is 7.5" X 4". 
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Fig. 4. — The polarized intensity image of NTF 359.32—0.16 at 6 cm. The resolution is 3.75" x 3", and the rms noise level is 
25 /iJy beam~^. The gray scale is linear between and 274 /uJy beam"'^. 
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Fk;. 5. — Total and polarized intensity images of NTF 359.32—0.16 at 6 cm. The beam is 3.75" X 3". The contours show the total intensity 
and are 0.2 mjy beam"'^ x —2, 1.25, 2, 3, 5, 7.07, and 10, with the rms noise level in the total intensity image being 0.2 mjy beam~^. The 
gray scale shows the polarized intensity and is linear between 75 and 275 /iJy beam~^. 
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Fig. 6. — The 6/18 cm spectral index as a function of length along NTF 359.32—0.16. The error bars were determined from uncertainties 
in the baselines of the individual cross— cuts. The position is located at 17 44 37.5, -29 36 01. The last position is located at 17 44 37.5, 
-29 34 31. 




Fig. 8. — The Sgr B region at 90 cm. Candidate NTFs are labeled with Galactic coordinates. The grey scale is linear between — 1 
and 10 mjy beam . 
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Fig. 10. — The total and linearly polarized intensity of NTF 0.39—0.12. The contours show the total intensity, and are 0.64 mjy beam ^ 
X —2, 1.5, 1.75, 2, 2.25, and 2.5. The gray scale shows the linearly polarized intensity and is linear between 0.1 and 0.4 mJy beam"^. 
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Fig. 11. — Schematic of the GC region based on the 90 cm wide— field image. Confirmed NTFs are shown in heavy dark Unes. NTF 
candidates are shown in thin Unes. The Galactic plane is the dashed line and Sgr A* is marked with an asterisk. 



